Prostaglandin interaction with histamine release and parietal cell activity in isolated gastric glands.
The effects of different prostanoids on parietal cell activity and glandular histamine (Hi) release were examined in isolated rabbit gastric glands. [14C]aminopyrine accumulation and glandular oxygen consumption were used as indices of parietal cell activity, and Hi was determined fluorophotometrically in the supernatant of the glandular suspensions. Both prostaglandins (PG) E2 and E1 dose dependently (10(-8) and 10(-6) M) increased the release of endogenous Hi. Carbacyclin was less effective and PGF2 alpha was almost without effect. Hi release induced by acetylcholine (Ach) and pentagastrin (Pg) was markedly potentiated in the presence of PGE2 (10(-8) to 10(-5) M). The Ach-induced sti ulation of Hi release was also potentiated by arachidonic acid (10(-5) M), an effect that was inhibitable by the cyclooxygenase inhibitor meclofenamate (3 X 10(-5) M). Somatostatin partially inhibited the response to Pg (3 X 10(-9) M) in combination with PGE2 (10(-5) M). Atropine (10(-5) M) strongly reduced the response elicited by Ach (3 X 10(-6) M) combined with PGE2 (10(-6) M). All prostanoids inhibited Hi (10(-4) M)-induced parietal cell activity in a dose-dependent manner (60-70%) but displayed different potency. The stimulatory response to Ach (3 X 10(-6) M) or Pg (3 X 10(-9) M) in combination with isobutylmethylxanthine (IBMX, 10(-5) M) was inhibited by PGE2 in a dose-dependent fashion. PGE2 (10(-6) M) was considerably more effective than cimetidine (10(-5) M) in inhibiting IBMX (10(-4) M)-stimulated oxygen consumption, and the remaining IBMX-PGE2 response (approximately 40%) was dose dependently (10(-8) to 10(-5) M) inhibited by cimetidine. Addition of Hi (10(-7) to 4 X 10(-7) M) or Pg (3 X 10(-10) to 3 X 10(-9) M) counteracted the PGE2 inhibition of the IBMX response. In addition, IBMX (10(-4) M) combined with PGE2 (10(-6) M) gave rise to a threefold increase in Hi release. These results suggest that prostaglandins have two opposing effects, i.e., liberation of endogenous Hi and inhibition of the action of Hi on the parietal cell.